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DETAILED ACTION 

This application is a national stage entry of PCT/JP04/17998, filed on 1 1/26/2004. 

Priority 

This application claims foreign priority to 2003-398201, filed on 1 1/27/2003. 

Request for Continued Examination 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 

12/1 1/2009 has been entered. 

Response to Remarks 

2. Applicant's arguments filed 12/1 1/2009 have been fully considered but they are 
not persuasive. The Applicants have argued that the instant claims would not have been 
prima facie obvious to one of ordinary skill in the art, at the time of the invention, over 
Andersson et. al., in view of Nohira et. al., because Andersson et. al. discloses working 
examples of the hydrogenation of an ester of a-alkoxycinnamic acid with Pd/C, and not 
with the chiral metal complexes claimed. However, a reference is not considered only 
for the working examples disclosed, but also for the teachings and disclosure as a 
whole. Andersson et. al. teaches that the asymmetric hydrogenation of a-alkoxy 
carboxylic ester compounds can be successfully performed with chiral catalysts such as 
Rh-BINAP, or [Et-DuPHOS-Rh(COD)]. Nohira et. al. teaches that chiral rhodium and 
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ruthenium complexes are botli used for tine asymmetric liyclrogenation of a.fi- 
unsaturated carboxylic acids. As sucli, it would have been prima facie obvious for one 
of ordinary skill in the art, to employ chiral ruthenium complexes for the asymmetric 
hydrogenation of a-alkoxy cinnamic acids, because Nohira et. al. teaches that both 
ruthenium and rhodium chiral complexes are used for catalytic asymmetric 
hydrogenations; therefore, one would have expected success in substituting the chiral 
rhodium complexes taught by Andersson et. al. for chiral ruthenium complexes for the 
asymmetric hydrogenation of the a-alkoxy cinnamic acids. The Applicants have also 
asserted that the claimed metal complexes successfully catalyze the asymmetric 
hydrogenation to prepare phenylpropionic acids with % ee values of 90% and 88.6%, 
respectively; however, it is noted that the claims do not recite % ee values. Future claim 
amendments reciting % ee values of the reaction which are supported by the disclosure 
will be considered by the examiner. 

3. The Applicants have argued that contrary to the teachings of Andersson et. al., 
the stereoselective asymmetric hydrogenation of a-alkoxy cinnamic acids is difficult and 
challenging, as indicated by the references disclosed on the Information Disclosure 
Statement submitted on 12/1 1/2009. These references have been considered; it is also 
acknowledged that the reference of Chen et. al., (Angewandte Chem., 46, p. 4143, 
Table 2, 2007), teaches the asymmetric hydrogenation of a-alkoxy cinnamic acids with 
chiral rhodium complexes, with high % ee values. Therefore, these references do not 
discredit the teachings of Andersson et. al. The rejection of the claims under 35 USC § 
103(a) as being unpatentable over Andersson et. al., in view of Nohira et. al., was 
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proper. It is noted tliat tine claims have been amended to recite specific chiral ruthenium 

complexes for the asymmetric hydrogenatlon process. In consideration of these claim 

amendments, a modified rejection under 35 USC § 103(a) has been made, which will be 

discussed in detail further in this action. This action is made NON-FINAL. 

Claims 1-9 and 18 have been cancelled by the Applicants; claims 10-17 and 19-22 are 

pending. 

4. Claims 10-17 and 19-22 were examined. 

5. Claims 10-17 and 19-22 are rejected. 

Claim Rejections-35 USC § 103 

6. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 

invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 10-17 and 19-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Andersson et. al., US Patent No. 6,258,850, in view of Saburi et. al., 
US Patent No. 5,334,758. 

1 0. The instant claims are directed to a process for producing optically active phenyl 
propionic acids through asymmetric hydrogenation of the compounds of formula (4) and 
formula (9) as shown below: 



Where =protecting group; R^=alkyl group; R^-R^=H. The instant claims are also 
drawn to carrying out the hydrogenation in the presence of a chiral ruthenium complex, 
such as Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3, and that the resulting 
hydrogenated products, which are shown as compounds of formula (5) and (6) below, 




(4) 



(9) 
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are further recrystallized after synthesis with solvents selected from hydrocarbons, 
alcohols, ketones, water, or mixtures thereof. 




r 



^ t 
m 



(5) 



(6) 



Andersson et. al. teaches that compounds of formula (VII) below can successfully 
undergo asymmetric hydrogenation to form compounds of formula (V), which is also 
shown below: 




(VII) (V) 
Where A=OH; Q=H or a protecting group (column 4, lines 29-46; column 7, line 50- 
column 8, line 24). The compounds taught by Andersson et. al. includes the compounds 
instantly claimed. Andersson et. al. teaches that the asymmetric hydrogenation reaction 
is conducted in the presence of chiral transition metal catalysts such as Rh-BINAP, [Et- 
DuPHOS-Rh(COD)], as well as a variety of other catalysts (column 8, lines 17-24). 
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Crystallization of the products with solvents such as ethanol, isopropanol, and 
hydrocarbons and mixtures of solvents is taught (column 4, lines 66-67; column 13, 
lines 34-37; column 14, lines 42-45; column 15, lines 41-44). Andersson et. al. also 
teaches that the asymmetric hydrogenation can be performed in a wide variety of 
solvents (column 8, lines 25-32), and that protecting groups can be removed (column 5, 
lines 35-57). 

While Andersson et. al. teaches that asymmetric hydrogenation can be 
successfully performed on compounds such as those instantly claimed, with chiral 
rhodium complexes and other metal catalysts, chiral ruthenium complexes such as 
Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3 are not explicitly taught. 

Saburi et. al. teaches a process for preparing optically active carboxylic acids, 
through the asymmetric hydrogenation of a, li-unsatu rated carboxylic acids with a chiral 
metal phosphine complex (Abstract). The metals used for the complex include 
ruthenium, rhodium, and palladium, with preference given to the ruthenium complexes 
of the formula shown below (column 2, line 64-column 3, line 6): 

R3a2CU0K.^-BINAP)2(Y) 

Where R'*=H, and Y=tertiary amine, such as triethylamine (column 3, lines 6-32). Saburi 
et. al. explicitly teaches that Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3 are 
used to prepare optically active carboxylic acids (column 3, lines 41-43, and 56 and 58). 

One of ordinary skill in the art, at the time of the invention, would have been 
motivated to use the complexes Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3 
taught by Saburi et. al., for the asymmetric hydrogenation of the compounds of formula 
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(VII) taught by Andersson et. al., because Andersson et. al. teaches that such 
compounds can undergo asymmetric hydrogenation with chiral rhodium complexes, and 
Sabuh et. al. teaches that Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3 are 
used to catalyze the hydrogenation of a, fl-unsaturated carboxylic acids with high 
stereoselectivity. As the compounds taught by Andersson et. al. are a, d-unsaturated 
carboxylic acids, one of ordinary sl<ill in the art would have expected success in using 
complexes such as Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3to catalyze 
the asymmetric hydrogenation. Sabuh et. al. also teaches that chiral rhodium 
complexes can be successfully used for the hydrogenation, but that preference is given 
to the ruthenium phosphine complexes. As such, it would have been prima facie 
obvious to replace the chiral rhodium complexes taught by Andersson et. al. with the 
chiral ruthenium complexes Ru2Cl4[(S)-H8-binap]2NEt3 or Ru2Cl4[(R)-H8-binap]2NEt3for 
the asymmetric hydrogenation of compounds of formula (VII), with the expectation of 
improved optical purity. 



Information Disclosure Statement 

1 1 . The information disclosure statement (IDS) submitted on 12/1 1/2009 was filed 
after the mailing date of the final rejection on 9/1 1/2009. The submission is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement has been considered by the examiner. 
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Conclusion 

Any inquiry concerning tliis communication or earlier communications from the 
examiner sliould be directed to SARAH PIHONAK wliose telephone number is 
(571)270-7710. The examiner can normally be reached on Monday-every other Friday 
8:00 AM -5:30 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sreeni Padmanabhan can be reached on (571)272-0629. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

S.P. 

/SREENI PADMANABHAN/ 
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